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REMARKS : 

Claim, 1, 2, 4-9, and 13-24 are pending. Claim 3 has been canceled without 
prejudice. Claims 10-12. which have been withdrawn from farther consideration, 
have also been canceled without prejudice. Claims 1, 2, 4-9 have been amended to 
correct for formalities including antecedent basis and grammatical and 
typographical errors. Support for amended claims 1 and 8 is found, Mr ate, » 
origin filed claim 3. New claims 13-24 have been added. Support for new da»s 
!3, 14. IB, 16, and 17 is found, inur alia, in originally filed claims 2, 4, 5, 6 and 7 
respectively. Support for new claim 18 is found, inter alia, in originally filed 
dahns 1, 3, and 8. Support for new claim 19 is found, in«r aha, in the specncauon 
on page 11, line 20, * page 12, line 9, and Figs. 1 and 2. Support for new clann 20 
is found, inter alio, in the specification on page 12. line 24, to page 13, line 4, and 
Figs 1 and 2. Support for new claim 21 is found, ftttr alia, in the specificat.cn on 
page 38, lines 18-20. Support for new claim 22 is found, inter aha, » the 
specification on page 13, lines 4-6. Support for new claims 23 and 24 is found, .nttr 
ofc in the specification on page 12, lines 10-19. Applicant* have amended the 
specification to correct for minor typographical and grammatical changes. Also, 
applicants have amended the Summary of the Invention section so that it reflects 
amended claims 1 and 8, the cancellation of claims 10-12. and the addition of new 
claim 18. In addition, applicants have amended the Abstract of the Disclosure 
section so that it reflects new claim 18. No new matter has been added. 
Reexamination and reconsideration of the application, as amended, are respectfully 
requested. 

On page 2 of the Office Action, the Examiner rejects chums 1-7 under 35 
TJ S C § 112, second paragraph, as being indefinite. In particular, the Examiner 

states- "The claims are generally " 4 * ""^^ 

current U.S. practice. They appear to be literal translation into English from a 
foreign document and are replete with grammatical and idiomatic errors. Last 
paragraph in claim 1 and in claim 2 is not dear." Applicants have cancelled 
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daim 3 and thus, the rejection to claim 3 is moo, Applicants respectfully traverse 
clam 3, ana ^ ^ ^ ^ ^ applicants 

these rejections to claims 1,2, ana 4 m wn e 

^ removed various gramma* -I errors and clarified the — ° f <^ 
paragraph of claims X and 2. Therefore, applicants *" «"»»« ^ ' d 

2, comply fully with 35 U.S.C. S U» and the rejections based thereon should 

he withdrawn. ft ,,ndf>r 

On pages 2 and 3 of the Office Action, the Examiner rejects chums 1-8 under 
35 XI S^C § 102(b) as being anticipated by MacUish e, a, (USP 5,653 808, 
quires .hat each and every element as set forth in the *- be 
. orior art reference. Vtrdegaal Br.,, Inc ; v. Unton M Co. of 

^Zl IZ™ 6S, 631, , (BKA, X051 1053 ^ C* 

AppUcants have canceled claim 3, and thus, the rejection to claun 3 » moot 
Appncantrespectfnllytraversestherejectionstoclaimsl^and^. 

Claim 1 recites a substrate processing apparatus .ncludmg a processing 
^he, a susceptor on which a substrate is pW, and a heating unit « 
helow the acceptor for heating the substrate placed on the sus^r. The 
su scep«>r and the heating unit are a—dated in the process** 
JL. is Pressed in a st*te in which the suitor is rotated relative "the 

A Jg and lowering apparatus is disposed in the processing chamber for Uftmg 

1 _j ■» l»aat with respect to the portion 01 tne 
the substrate is lifted or lowered, at least witn re p 

, ... ««J tlu» heating unit is maintained 

susceptor, a distance between the susceptor and the heati 

^aim 8 recite, a substrate processing apparatus including a susceptor and a 
heating unit. The susceptor is disposed in a processing chamber and on whtth a 
ILL U P^d. The heating unit is disposed below *>~~£ ^ 
processing chamber and is for heating the substrate placed on the — ' £ 
upper surface of a peripheral portion of the susceptor and an upper surface of the 
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substrate placed on the suitor axe flush with each othe, When the substr*e » 
Ufted or lowered, at least with respect to a portion of the susoeptor, a distance 
between the susceptor and the heating unit is maintained constant. 

Cfc 18 redtes a substrate apparatus including a susoeptor on wh,ch 
substrate is placed, and a heating unit disposed below the susceptor for heatong the 
substrate placed on the susoeptor. When the subside is lifted or lowered, at eas 
^ respect to a portion of the susceptor, a distance between the susceptor and the 

heating unit is maintained constant. 

Applicants submit that amended independent claims 1 and 8, and new 
i« «. patentable over MacLeish because MacLeish does not 
teach or suggest, Vhen said substrate is lifted or lowered ... a distance between 
said susceptor and said heating unit is maintained constant,' as reeled by 
daimsl 8, and 18. On pages 2 and 3 of to Office Action, ft. Examiner states: 

MacLeish et al disclose a processing chamber (Fig 2), IWJJ> <gj 

susceptor capable ot littmg, loweri s « TteeardiM claim 3 the 
* ^ZTLt^ uTaxetpat Sbe^d'and lowered 
S2S Tto to — between the two may be kept constant 
(Col 5 line 34-37). 

However, MacLeish does not mention/ "when said substrate is lifted or 
Jowered ... a distance between said susceptor and said heating unit is maintained 
constant, as reo.u.red b y claims X. 8, and «. In fact, contrary to the re,»— 
of claims 1, 8, and 18, MacLeish in FIGS. ! and % caches a susceptor 50 that 
moves away from a housing 42 as the M U raised upward. Spe« 
MacLeish in column 5, Hues 36-39, states: "As housing 42 is rarsed towari to w 

. • * „ a Ai*\ qc the second motor is activated and elevates 
of the chamber 34, i.e. toward dish 36, tbe secona 

s „SOa»ayfror.Kousin g 42: (Emphasis added). Therefore, MacLeish does 
not teach or suggest, "when said substrate is lifted ox lowered ... a distance 
between said susceptor and said heating unit is maintained constant. 
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Accordingly, applicants submit that amended independent claims 1 and 8, 
new independent claim 18, and dependmg claims 2, 4-7, 9, 13-17, and 19-24, are 
nevther anticipated nor suggested by MacLeish, but rather are patentable over the 
cited reference. 

On pages 3 and 4 of the Office Action, the Examiner rejects claim 9 under 35 
U.S.C. § 103(a) as being unpatentable over MacLeish in view of Okayama et al. 
(USP 6 334,983). A prima facie obviousness rejection requires that the prior art 
reference, or references, when combined, must teach all of the claim limitations. 
MPEP § 2143.03; In re Fine, 837 F.2d 1071, 5 U.S. P.Q.2d (BNA) 1596 (Fed. dr. 
1988). Applicants respectfully traverse this rejection to claim 9. 

' Applicants submit that amended independent claims 1 and 8, and new 
independent claim 18 are patentable over MacLeish in combination with Okayama 
because neither MacLeish, as discussed above, nor Okayama teach or suggest, 
Vhen said substrate is lifted or lowered ... a distance between said susceptor and 
said heating unit is maintained constant," as required by claims 1, 8, and 18. On 
page 4 of the Office Action, the Examiner merely cites Okayama for disclosing, "a 
quartz ring on the susceptor at periphery and substantially flush with the upper 
surface of the susceptor ... for focusing the plasma." Okayama makes no mentxon 
of Vhen said substrate is lifted or lowered ... a distance between said susceptor 
and said heating unit is maintained constant." Therefore, neither MacLeish nor 
Okayama teach or suggest, Vhen said substrate is lifted or lowered ... a distance 
between said susceptor and said heating unit is maintained constant." 

Accordingly, applicants submit neither MacLeish nor Okayama, nor the 
combination of MacLeish and Okayama, teach or suggest all of the requirements of 
amended independent claims 1 or 8, or new independent claim 18. Therefore, 
amended independent claims 1 and 8, new independent claim 18, and thexr 
depending claims 2, 4^7, 9, 13-17, and 19-24, are patentable over the cited 
references. 
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In view of the foregoing, it is respectfully submitted that the application is in 
condition for allowance. Reexamination and reconsideration of the application, as 

amended, are requested. 

If for any reason the Examiner finds the application other than in condition 
for allowance, the Examiner is requested to call the undersigned attorney at the Los 
Angeles, California telephone number (213) 337-6742 to discuss the steps necessary 
for placing the application in condition for allowance. 

If there are any fees due in connection with the filing of this response, please 
charge the fees to our Deposit Account No. 50-1314. 

Respectfully submitted, 
HOGAT^ HARTS0N L.L.P. 

Date: March 10, 2003 _ y , , h 

Orler 

Registration No. 41,232 
Attorneys for Applicants 

500 South Grand Avenue, Suite 1900 
Los Angeles, California 90071 
Phone: (213) 337-6700 
Fax: (213)337-6701 
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Vprsinn with m »riri«w» to show changes made: 



T» the gppp.ification: 

Page 3, line 5, through page 6, line 23: 

SUMMARY OF THE INVENTION 

[ It is an object of the present invention to provide a substrate processing 
technique capable of rotating a susceptor and capable of mechanically transferring a 
substrate to be processed to and from the susceptor. ) 

According to a first aspect of the present invention, there is provided a 
substrate processing apparatus, [comprising] ^eluding : 
a processing chamber; 

a susceptor on which a substrate [to be processed] is [to be] placed; and 
a heating unit disposed below the susceptor for heating the substrate 
[to be processed ]placed on the susceptor, wherein 

the susceptor and the heating unit are accommodated in the processing 

chamber, 

th „ -,w-t» is accessed in a state in which the susceptor is^Qtatgd 
rftlfl tiv e to [and] the heating unit [are relatively rotated, the substrate to be 

processed is processed], 

at least the susceptor is lifted and lowered in the processing chamber, 

a [substrate to be processed] lifting and lowering apparatus indisposed 
^ chamber for lifting and lowering the substrate [to be processed 

]with respect to at least a portion of the susceptor [is disposed in the processing 
chamber] .jind 

maint«™ ftfl wmstant. 
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Adding to the above-described substrate ^ apparatus, when the 
T^t ™ 1 ^strate to be proceed lifting and louring 

L t , to use a vacuum absorption and holding apparatus or a 

ir^'and hoHin, apparatus having a coated suture tor 
transferring the substrate to be processed. 

A^ to a second aspect of the present mention, there is provided a 
— = r— — andon^ehasubstrate 

tt0 be ^Jii"S2L- - — * - — - — - 

for heating the substrate [to be processed) placed on the susoeptor, wherem 

& an upper surface of a peripheral portion of the susceptor and an up^ 

snl£a ce of the substrate [to be processed ]P ,aced on the susceptor axe flush «* 

S^SSSP^-^^ 

T^ a ir>tained rnnstant. 

According to a third aspect of the present invention, there is provided a 
^IproceLng Method using a substrate posing apparatus, ccp^ 
a processing chamber; 
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a susceptor on which a substrate to be processed is to be placed; and 
a heating unit disposed below the susceptor for heating the substrate 
to be processed placed on the susceptor, wherein 

the susceptor and the heating unit are accommodated in the. processing 

chamber, . 

in a state in which the susceptor and the heating unit are relatively 

rotated, the substrate to be processed is processed, 

at least the susceptor is lifted and lowered in the processing chamber, 

and 

a substrate to be processed lifting and lowering apparatus for lifting 
and lowering the substrate to be processed with respect to at least a portion of the 
susceptor is disposed in the processing chamber, comprising the steps of: 

transferring the substrate to be processed from the susceptor to the 
substrate to be processed lifting and lowering apparatus when the susceptor is 

lowered, and . 

processing the substrate to be processed when the susceptor is lifted in 

a state in which the substrate to be processed is placed by the susceptor. 

According to the substrate processing method according to the third aspect of 
the present invention, when the substrate to be processed is processed, the 
susceptor is rotated to rotate the substrate to be processed, so that a temperature 
distribution on the substrate to be processed heated by the heating unit becomes 
uniform over the entire substrate to be processed, and the substrate to be processed 
is brought into contact with the atmosphere in the processing chamber uniformly 
over the entire substrate to be processed. As a result, the substrate to be processed 
is processed uniformly over the entire substrate to be processed.] annaratus, 
including: 

o ttW ««» ptnr on w^ « substrate is placed; and 

, hr1tfar ^ Mt T n~* hPlow the suitor for he atin g the substrate 
plated on tb «> BiiBCBPtor, wherein 
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when the subsets i* lifte d or lowered, at least with respect to a 
nnrtion of the pus^tnr. a dis t ™™ between the susceptor and the heating unit is 
maintained constant. 



Page 9, lines 7-9: 

A substrate processing apparatus according to [are] one embodiment of the 
present invention will be explained with reference to the drawings below. 

Page 11, line 20, to page 12, line 23: 

A heating unit 27 is concentrically disposed on an upper end of the support 
shaft 26 and horizontally fixed thereto, and the heating unit 27 is lifted and lowered 
by the support shaft 26. That is, the heating unit 27 is provided with a doughnut- 
like flat-plate shaped support plate 28, and an inner peripheral portion of the 
support plate 28 is fixed to an upper end opening of the support shaft 26. A 
plurality of electrodes 29 serving also as columns vertically stand on an upper 
surface of the support plate 28 at a plurality of inner peripheral locations and outer 
peripheral locations of the support plate 28. A heater 30 bridges over and is fixed 
between upper ends of the electrodes 29- The heater 30 entirely uniformly heats 
the wafer 1 held by a susceptor 40 (which will be described later). 

A reflection plate 31 on which a titanium thin film is mirror-finished is 
horizontally supported by columns 32 standing on the support plate 28 below the 
heater 30 of the heating unit 27. The reflection plate 31 effectively reflects heat 
[wave] waves radiated from the heater 30 vertically upward. A plurality of 
thermocouples 33 as temperature sensors are disposed on the support plate 28 at 
appropriate distances from each other such as to project above the heater 30. The 
thermocouples 33 measure a temperature of the wafer 1 heated by the heater 30. 
Electric wires (not shown) of the heater 30 and the thermocouples 33 are connected 
to an external power supply or a controller through an opening of the support 
plate 28 and a hollow portion of the support shaft 26 from the heating unit 27. 
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Page 25, line 4, to page 26, line 10: 

(5) For the reason of the paragraph (4), it is unnecessary to employ the vacuum 
absorption type wafer transfer apparatus using the vacuum absorption and holding 
apparatus or the static absorption type wafer transfer apparatus using the static 
absorption and holding apparatus having a complicated structure as the wafer 
transfer apparatus. Therefore, it is possible to largely reduce the [producing] 
production cost of the single wafer-fed CVD apparatus. Further, the application 
range of the invention is not limited, and the invention can be applied to general 
substrate processing apparatuses such as normal CVD apparatuses, decompression 
CVD apparatuses, and plasma CVD apparatuses. Since a vacuum absorption and 
holding apparatus including a non-contact type vacuum absorption and holding 
apparatus holds a wafer by a pressure difference between upper and lower surfaces 
of the wafer, the vacuum absorption and holding apparatus can not be used in a 
decompression chamber. Further, [a] as the static absorption and holding 
apparatus absorbs a wafer utilizing static electricity, the apparatus can not be used 
when there is a possibility of electrostatic [destroy] destruction , and a 
diselectrifying apparatus or an antistatic apparatus is required, and a structure and 
management of the apparatus become complicated. 

(6) The wafer lifting and lowering apparatus 50 is disposed outside the rotation 
drum 35, the three engaging members 53 slightly engage the outer periphery of the 
wafer 1 to support the wafer 1 from below. Therefore, the_effect exerted on heating 
of the heating unit 27 of the wafer lifting and lowering apparatus 50 can be 
suppressed and thus, the temperature distribution of the wafer 1 can be controlled 
entirely uniformly over the entire wafer 1 irrespective of existence of the wafer 
lifting and lowering apparatus 50. 
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Page 27, line 20, to page 28, line 1: 

Although the abutting members 55 of the wafer lifting and lowering 
apparatus 50 abut against the step-like abutting portion 56 formed on the side wall 
of the lower cap 13 of the chamber 12 \hx]^ui the above embodiment, the abutting 
members 55 may abut against a bottom surface (upper surface of the bottom cap 15) 
of the processing chamber 11. 
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Page 29, line 21, to page 30, line 22: 

Three guide holes 68 are formed in the support plate 28 of the heating unit 27 
[such] so as to be opposed to the fixed insertion holes 66, respectively. Pins 
(movable pins, hereinafter) 69 for pushing up the wafer from the susceptor are 
vertically slidably fitted into the guide holes 68. Each of the moveable pins 69 
includes a large-diameter portion and a small-diameter portion and formed into a 
round rod shape, and a lower end of the large-diameter portion is formed with a 
flange 70. The flange 70 is opposed to a bottom surface of a support hole 67 formed 
in an upper end of the fixed insertion hole 66. The small-diameter portion of the 
upper end of the movable pin 69 is formed with a push-up portion 71. The push-up 
portion 71 [pass] passes through "the reflection plate 31, the heater 30 and the 
susceptor 40. 

That is, at three locations respectively opposed to the three movable pins 69 
at the reflection plate 31, the heater 30 and the susceptor 40, insertion holes 72, 
(72] 73 and 74 are formed such that the push-up portions 71 can be inserted into the 
insertion holes 72, [72] IS and 74. As shown in Fig. 6, the three insertion holes 74 
formed in the susceptor 40 are positioned at an outer peripheral portion of the 
central member 41 of the susceptor 40, and the three insertion holes 74 disposed in 
the circumferential direction are opposed to the three fixed pins 61. Therefore, the 
insertion holes 74 do not interfere with the tweezer 2 of the wafer transfer 
apparatus to be inserted into the wafer carry in-out port 16. 
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Page 35, line 18, to page 36, line 3: 

Further, since the heating unit 27 is supported by the support shaft 26 and is 
not rotated, the temperature distribution of the wafer 1 which is heated by the 
heating unit 27 while being rotated by the rotation drum 35 is controlled uniformly 
in the circumferential direction. If the temperature of the wafer 1 is [uniformly] 
uniform over the entire surface, the film thickness distribution and the film quality 
distribution of the CVD film formed on the wafer 1 by the thermochemical reaction 
is controlled uniformly over the entire surface of the wafer 1. 



Page 41, lines 9-17: 

Lengths of the movable pins 69 are set [equally] equal so as to push up the 
rotation-side ring 81 [horizontally] vertically, and the lengths correspond to the 
pushing-up amount of the wafer from the susceptor. Lower ends of the movable 
pins 69 are opposed to the bottom surface of the processing chamber 11, i.e., the 
upper surface of the bottom cap 15 such that the movable pins 69 can be brought 
into and out of contact with the bottom surface of the processing chamber 11, i.e., 
the upper surface of the bottom cap 15. 

Page 42, lines 5, to page 43, line 13: 

Lengths of the heater-side pins 85 are set equal to each other [such] so as to 
push up the heater-side ring 84 [horizontally] vertically, and lower ends of the 
heater-side pins 85 are opposed to an upper surface of the rotation-side ring 81 with 
an appropriate air gas interposed therebetween. That is, when the rotation drum 
35 is rotated, the heater-side pins 85 do not interfere with the rotation-side ring 81. 

[A] Tn the present embodiment a plurality of [(three, in the present 
embodiment)] three push-up pins (push-up portions, hereinafter) 87 are vertically 
upwardly projecting from an upper surface of the heater-side ring 84 at equal 
distances from one another in the circumferential direction. Upper ends of the 
push-up portions 87 pass through the reflection plate 31, the heater 30 and the 
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susceptor 40 and are opposed to a lower surface of the central member 41 of the 
susceptor 40. Lengths of the push-up portions 87 are set equal to each other such 
as to push up the central member 41 [horizontally] vertically. In a state in which 
the heater-side ring 84 sits on the support plate 28, an upper end of the heater-side 
ring 84 is opposed to an upper surface of the central member 41 with an appropriate 
air gap therebetween. That is, the push-up portions 87 do not interfere with the 
susceptor 40 when the rotation drum 35 rotates. 

In Fig. 13, for the sake of expediency of illustration, the upper ends of the 
push-up portions 87 are located on the upper side of the heater 30, but as shown 
with phantom line in Fig.l5A, it is preferable that the upper ends of the push-up 
portions 87 are located below the heater 30 and the reflection plate 31 in view of the 
heating effect of the heating unit 27. That is, if the push-up portions 87 are 
projecting above the heater 30 and the reflection plate 31, there is an adverse 
possibility that hot wires of the heater 30 and the reflection plate 31 are shielded. 

Page 44, lines 2-19: 

As shown in Fig. 11, when the wafer 1 is transferred out, if the rotation drum 
35 and the heating unit 27 are lowered to the lower limit position by the rotation 
shaft 34 and the support shaft 26, the lower ends of the rotation-side pins 82 of the 
wafer lifting and lowering apparatus 80 abut against the bottom surface of the 
processing chamber 11, i.e., the upper surface of the bottom cap 15. Therefore, the 
rotation-side ring 81 is [relatively] lifted with respect to the rotation drum 35 and 
the heating unit 27. The lifted rotation-side ring 81 pushes up the heater-side pins 
85, and thereby [pushing] pushes up the heater-side ring 84. If the heater-side ring 
84 is pushed up, the three push-up portions 87 standing on the heater-side ring 84 
support the central member 41 of the susceptor 40 from below, and float up the 
central member 41 from the first peripheral member 42 and the second peripheral 
member 43. Since the central portion of the wafer 1 is placed on the central 
member 41, the wafer 1 is floated up. 
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Page 45, lines 8-18: 

As shown in Fig.2, the tweezer 2A inserted below the wafer 1 is lifted, and 
the tweezer 2A transfers and receives the wafer 1. At this time, the fork-like 
tweezer 2A receives an outer peripheral portion of the lower surface of the wafer 1. 
The tweezer 2 which received the wafer 1 moves the wafer backward through the 
carry inout port 16 [backward ]and transfers the wafer 1 out from the processing 
chamber 11. The wafer transfer apparatus which transferred out the wafer 1 by the 
tweezer 2A transfers the wafer 1 to a predetermined accommodating place (not 
shown) such as a vacant wafer cassette outside the processing chamber 11. 

Page 49, line 23, to page 50, line 9: 

When the exhaust amount of the exhaust port 18 and the rotation of the 
rotation drum 35 are established, the processing gas 3 is introduced into the gas 
introducing ports 21. The processing gas 3 introduced into the gas introducing 
ports 21 flows into the gas reservoir 24 by the exhausting force of the exhaust 
port 18 acting on the gas reservoir 24, and disperse radially outward, and flows 
from the blowout ports 23 of the plate 22 substantially uniformly, and blows out like 
a_shower toward the wafer 1. The processing gas 3 blown out like a shower from 
the blowout ports 23 is drawn into the exhaust port 18 and exhausted. 

Page 50, line 23, to page 51, line 13: 

Further, since the heating unit 27 is supported by the support shaft 26 and is 
not rotated, the temperature distribution of the wafer 1 which is heated by the 
heating unit 27 while being rotated by the rotation drum 35 is controlled uniformly 
in the circumferential direction. Since the susceptor 40 is not formed with the 
insertion holes through which the push-up portions 87 are inserted, and since the 
central member 41 is previously heated when receiving the susceptor 40, the 
temperature distribution of the wafer 1 is controlled uniformly over the entire 
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wafer 1 If the temperature of the wafer 1 is [uniformly] urnfbrm over the entire 
surface the film thickness distribution and the film quality distribution of the CVD 
film formed on the wafer 1 by the thermochemical reaction is controlled uniformly 
over the entire surface of the wafer 1. 



Page 54, line 22, to page 56, line 14: 

As shown in Fig.16, when the wafer 1 is transferred in and out, the rotation 
drum 35 and the heating unit 27 are lowered to the transfer position of the 
processing chamber 11 by the rotation shaft 34 and the support shaft 26, and the 
*„™ 35 is lowered by the rotation shaft 34 with respect to the heatmg 
unit 27. If the rotation drum 35 [was] is lowered with respect to the heating unvt 
27 the lifting and lowering ring 94 of the wafer lifting and lowering apparatus 90 ,6 
lifted with respect to the rotation drum 35. If the heating and lowering ring 94 is 
lifted with respect to the [roration] rotation drum 35, the three push-up portxons 97 
standing on the lifting and lowering ring 94 support the central member 41 of the 
susceptor 40 from below, and float up the central member 41 from the first 
peripheral member 42 and the second peripheral member 43. Since the central 
portion of the wafer 1 is placed on the central member 41, the wafer 1 is floated up. 

As shown in Fig.16, when the wafer lifting and lowering apparatus 90 floats 
up the wafer 1 from the upper surface of the susceptor 40, the insertion space as 
formed below the wafer 1, U.. between the lower surface of the wafer 1 and the 
upper surface of the susceptor 40. [Therefore] Nest, a fork-like tweezer 2A of the 
wafer transfer apparatus is inserted into *e insertion space of the wafer 1 from the 
wafer carry in-out port 16. That is, like the above-mentioned third embodiment, the 
wafer 1 can be transferred by the mechanical wafer transfer apparatus. 

After the wafer 1 [was] is transferred, as shown in Fig.17, the rotation 
drum 35 and the heating unit 27 are lifted by the rotation shaft 34 and the support 
shaft 26 with respect to the processing chamber 11, and the rotation drum 35 is 
lifted by the rotation shaft 34 with respect to the heating unit 27. If the rotation 
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drum 35 [was] is lifted with respect to the heating unit 27, the central member 41 
supported by the push-up portion 97 of the lifting and lowering ring 94 is lowered 
with respect to the rotation drum 35, and the central member 41 is [fitted] fit into 
the first peripheral member 42. In this state, the wafer 1 is moved onto the 
susceptor 40, and the upper surface of the wafer 1, the upper surface of the first 
peripheral member 42 and the upper surface of the second peripheral' member 43 
are flush with each other. 



Page 67, lines 1-14: 

ABSTRACT 

[A substrate processing apparatus comprises a processing chamber; a 
susceptor on which a substrate to be processed is to be placed; and a heating unit 
disposed below the susceptor for heating the substrate to the processed placed on 
the susceptor. The susceptor and the heating unit are accommodated in the 
processing chamber, and in a state in which the susceptor and the heating unit are 
relatively rotated, the substrate to be processed is processed. At least the susceptor 
is lifted and lowered in the processing chamber, and a substrate to be processed 
lifting and lowering apparatus for lifting and lowering the substrate to be processed 
with respect to at least a portion of the susceptor is disposed in the processing 
chamber.] A substrate apparatus in c ludes a susceptor on which a substrate is 
placed, and a hearing unit disposed below the s nfi^ ptnr for heating the subgtr&te 
P 1n«*d on tho giifineiitor. When the su b strate is lifted or lowered, at least with 
respect to a pnrtinp of the susceptor. a distance between the susraptor and the 
heating unit is me ^tflined constant. 

Tn the claims : 

1. (Amended) A substrate processing apparatus, comprising: 
a processing chamber; 

a susceptor on which a substrate [to be processed] is to be placed; and 
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a hGating unit disposQd below said susceptor [ for heating ] which heats 
said substrate [to be processed ]placed on said susceptor, wherein 

said susceptor and said heating unit are accommodated in said 
processing chamber, 

said substrate is processed in a state in which said susceptor is rotated 
relative to [and] said heating unit [are relatively rotated, said substrate to be 
processed is processed], 

at least said susceptor is lifted and lowered in said processing 
chamber, [and] 

a [substrate to be processed] lifting and lowering apparatus is disposed 
in said processing chamber [ for lifting and lowering ] which lifts and lowers said 
substrate [to be processed] with respect to at least a portion of said susceptor [is 
disposed in said processing chamber] , and 

when said substrate is lifted or lowered, at least with respect to said 
portion of said susceptor. a distance between said susceptor and said heating unit is 
maintained constant . 

2. (Amended) [A] - The substrate processing apparatus as recited in 
claim 1, wherein 

said heating unit is lifted and lowered in said processing chamber, and 
said [substrate to be processed] lifting and lowering apparatus lifts or 
lowers said substrate [to be processed ]with respect to at least the portion of said 
susceptor in association with said lifting and lowering motion of said susceptor and 
said heating unit. 

4. (Amended) [A] The substrate processing apparatus as recited in 
claim 1, wherein said [substrate to be processed ]lifting and lowering apparatus is 
disposed outside said susceptor. 
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5. (Amended) [A] The substrate processing apparatus as recited in 
claim 1, wherein said [substrate to be processed] lifting and lowering apparatus is 
disposed inside said susceptor, 

6. (Amended) [A] The substrate processing apparatus as recited in 
claim 1, wherein 

said susceptor comprises a central member and a peripheral member, 

and 

said (substrate to be processed] lifting and lowering apparatus lifts and 
lowers said central member of said susceptor. 

7. (Amended) [A] The substrate processing apparatus as recited in 
claim 6, wherein 

a heater of said heating unit comprises a central heater member 
corresponding to [the] said central member of said susceptor and a peripheral 
heater member corresponding to [the] said peripheral member of said susceptor, 

outputs of said central heater member and said peripheral heater 
member are independently controlled, and 

[the] said output of said central heater member is increased while [the] 
said central member of said susceptor is lifted or lowered. 



8. (Amended) A substrate processing apparatus, comprising: 

a susceptor disposed in a processing chamber and on which a substrate [to be 

processed] is to be placed, and 

a heating unit disposed below said susceptor in said processing 

chamber for heating said substrate [to be processed] placed on said susceptor, 

wherein 
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an upper surface of a peripheral portion of said susceptor and an upper 
surface of said substrate [to be processed Jplaced on said susceptor are flush with 
each othe r, and 

when said substrate i s lifted or lowered, at least with respect to a 
portion of said susceptor. a distance between said susceptor and said heating unit is 
maintained constant . 

9. (Amended) [A] The substrate processing apparatus as recited in claim 
8, wherein 

a member made of quartz which is flush with an upper surface of said 
susceptor is disposed in an outer periphery of said susceptor. 
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